This research examines solution to overcome the problems of opposition to growing vegetables under protected cultivation, This particular example was chosen to illustrate several important aspects of greenhouse production and marketing that affect profitability such as high prices of vegetable seeds, high prices of materials used in the sterilisation (methyl bromide gas), high prices of plastics in addition to low quality and short duration of use, etc.
Introduction
The total world greenhouse vegetable area is 473,466 hectares (Hickman, 2016) . The Egyptian protected cultivation area is over twenty thousand hectares; about 4,032 hectares cultivated under glass greenhouses; about 14.053 hectares cultivated under low plastic tunnels and about 2,037 hectares planted under polyethylene greenhouses. Cucumbers and peppers representing 91% of the cultivated area under protected cultivation, and most of the production of these crops are marketed locally (MALR, 2013) .
All agricultural production systems have costs, which affect financial returns and the owner's decision to proceed or forego investments. Monitoring production costs and market prices are critical for greenhouse vegetable crops. In this regard, greenhouse vegetable growers should take into consideration the intricacies of the market in terms of prices at different times of the year as well as the best time to enter the market as these can impact directly on returns to labour, investment and overall profitability (CARDI, 2013) . Growers who cannot afford the high initial construction costs of net or plastic houses can grow vegetables under temporary net tunnels. The net tunnels are constructed over each bed, using U-shaped iron or aluminum bars, which are covered with nylon netting (Talekar et al., 2003) .
The net return of vegetable crops under greenhouse cultivation was decreasing during the past few years; it is caused by some serious constraints-at the top of these challenges is the leap of the production input prices. In addition to the controversy over the low quality of farming products protected as a result of excessive use of fertilisers and pesticides, which resulted in some farmers stopping to continue farming in protected agriculture (Medany et al., 2007) . 
Results and Discussion

Vegetable Crops
Greenhouse Production Costs for Cucumber
Productivity efficiency needs use of economic resources in a manner that maximises the production with the least possible cost. The value of plastic was the main cost item (18.25%) of the average production costs which reached about LE 5039.9 during the study period, followed by seedlings (15.48%), soil sterilisation using methyl bromide gas (14.88%), value of fertilisers (11.94%) and temporary labour wages (9.42%). Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data. Table 2 explains the average cost of production per greenhouse of sweet pepper in current prices and relative importance of each item during the period 2002-2006.
Greenhouse Production Costs for Sweet Pepper
The value of plastic was the main cost item (22.68%) of the average production costs which reached about LE 6761.8 during the study period, followed by soil sterilisation using methyl bromide gas (17.55%), temporary labour wages (14.05%), value of fertilisers (13.0%) and seedlings (9.76%).
Economic Indicators of the Cucumber Production under Greenhouse
(1) The Evolution of Farm Gate Prices/kg for Cucumber Table 3 illustrates the economic indicators and statistical analysis for the production of cucumber greenhouse during the period 1994-2006. The farm gate prices during the study period reached a minimum LE 0.57 in 2001, while the maximum was LE 1.03 in 1997. The Equation 1 in Table 4 showed that the farm gate prices of cucumber had increased at annual statistical non-significant rate during the period 1994-2006.
(2) The Evolution of Total Revenue/Greenhouse for Cucumber
Total revenue per greenhouse is the outcome of productivity per greenhouse and farm gate prices, Table 3 details the total revenue during the period 1994-2006 reached a minimum LE 2437 in 1999, while the maximum was LE 4792 in 2006-this can be attributed to the increase in prices and total production. The Equation 2 in Table 4 showed that the total revenue of cucumber had increased at annual statistical non-significant rate during the study period. Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data. Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data.
(3) The Evolution of Total Cost/Greenhouse for Cucumber Total cost of cucumber production during the period 1994-2006 increased from a minimum LE 2070 in 1994 to the maximum LE 5518 in 2006-more than double from the year 1994 (Table 3 ). The Equation 3 in Table 4 showed that the total cost of cucumber production had increased at annual statistical significant rate which reached LE 280.5 during the study period, and the coefficient of determination reached 0.94; which means that 94% of the changes in the production costs attributed to the factors that reflect the impact of variable time.
(4) The Evolution of Net Return/Greenhouse for Cucumber
Net return depends on the amount of the increase in total revenue compared to the increase in production cost. Cucumber's net return was high during the first years of the study period, followed by a decrease until the end of this period due to falling in farm gate prices and increasing in the production costs (Table 3) ; it reached the minimum LE (-1718) in 2004 and the maximum was LE 1905 in 1995 (Table 3) . As shown in Equation 4 in Table 4 , net return of cucumber had decreased at annual statistical significant rate of approximately LE 245 during the study period, and the coefficient of determination reached 0.80; which means that 80% of the changes in the net return attributed to the factors which reflect the impact of variable. Note. Ŷ i = the estimated value for the dependent variable in the year i, X i = Reflect time variable in the year i, i = 1, 2, 3, … 13; R 2 = Coefficient of determination; F = F-Test, a statistical test in which the test statistic is based on the F-distribution under the null hypothesis; T = T-Test, test on individual regression coefficients.
Source: Calculated using the data taken from Table 3 . Table 6 showed that the farm gate prices of sweet pepper had increased at annual statistical non-significant rate during the period 1994-2006.
(2) The Evolution of Total Revenue/Greenhouse for Sweet Pepper Table 6 , the total revenue of sweet pepper had increased at annual statistical significant rate during the study period. Table 6 showed that total cost of sweet pepper had increased at annual statistical significant rate that reached LE 365.48 during the study period, and the coefficient of determination reached 0.96; which means that 96% of the changes in the total cost attributed to the factors that reflect the impact of variable time. Note. Ŷ i = the estimated value for the dependent variable in the year i, X i = Reflect time variable in the year i, i = 1, 2, 3, … 13; R 2 = Coefficient of determination; F = F-Test, a statistical test in which the test statistic is based on the F-distribution under the null hypothesis; T = T-Test, test on individual regression coefficients.
Source: Calculated using the data taken from Table 5 .
(4) The Evolution of Net Return/Greenhouse for Sweet Pepper Table 5 explains an increase net return of sweet pepper during the first years of the study period, followed by a decrease until the end of this period due to falling in farm gate prices and increasing in the production costs (Table 5) ; it reached the minimum LE (-3443) in 2004 and the maximum was LE 2950 in 1994 (Table 5 ). As shown in Equation 4 in Table 6 , net return of sweet pepper had decreased at annual statistical significant rate of approximately LE 502.06 and the coefficient of determination reached 0.89; which means that 89% of the changes in the net return attributed to the factors reflecting the impact of variable. Table 7 details the average cost of production per greenhouse of navel orange in current prices, and relative importance of each item during the period 2011-2015.
Fruit Crops
Production Costs of Navel Orange under Screen Net Greenhouse
The highest production costs were the value of fertilisation at (26.77%) of the average production costs which reached about LE 1404 during the study period. This was followed by value of screen net (22.43%), management wages (21.08%), value of irrigation (5.91%) and insecticides (4.2%). Table 8 presented the average cost of production per greenhouse of keitt mango in current prices, and relative importance of each item during the period 2011-2015.
Production Costs of Keitt Mango under Screen Net Greenhouse
The highest production costs were the value of fertilisation at (25.1%) of the average production costs which reached about LE 1686 during the study period. This was followed by value of screen net (18.7%), management wages (17.6%), value of insecticides (16.6%) and irrigation (5%). Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data.
Economic Indicators of the Navel Orange Production under Screen Net Greenhouse
(1) The Evolution of Farm Gate Prices/kg for Navel Orange Table 10 showed that the farm gate prices of navel orange had increased at annual statistical non-significant rate during the study period.
(2) The Evolution of Total Revenue/Greenhouse for Navel Orange Table 9 illustrates total revenue during the period 2007-2015 reached a minimum around LE 330 in 2007, while the maximum was LE 3780 in 2015. This might be attributed to the increase in total production. The Equation 2 in Table 10 showed that the total revenue of navel orange had increased at annual statistical non-significant rate during the study period.
(3) The Evolution of Total Cost/Greenhouse for Navel Orange Table 9 Table 10 , total cost of navel orange had increased at annual statistical significant rate that reached LE 162.5 during the study period and the coefficient of determination reached 0.92; which means that 92% of the changes in the total cost attributed to the factors and that reflects the impact of variable time.
(4) The Evolution of Net Return/Greenhouse for Navel Orange Table 9 shows an increase in net return of navel orange during the study period reached the minimum around LE (-120) in 2007, and the maximum was LE 2250 in 2015. The Equation 4 in Table 10 showed that the net return of navel orange had increased at annual statistical significant rate that reached LE 229.3 during the study period, and the coefficient of determination reached 0.87; which means that 87% of the changes in the net return attributed to the factors that reflect the impact of variable. Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data.
Economic Indicators of the Keitt Mango Production under Screen Net Greenhouse
(1) The Evolution of Farm Gate Prices/kg for Keitt Mango Table 11 shows the farm gate prices during the study period reached LE 10 in 2007; thus decreased to reach LE 9 in 2015. The Equation 1 in Table 12 showed that the farm gate prices of keitt mango had decreased at annual statistical significant rate that reached LE 0.17 during the period 2007-2015.
(2) The Evolution of Total Revenue/Greenhouse for Keitt Mango Table 12 showed that the total revenue of keitt mango had increased at annual statistical significant rate that reached LE 991.16, while the coefficient of determination reached 0.90; which means that 90% of the changes in the total revenue attributed to the factors that reflect the impact of variable. Note. Ŷ i = the estimated value for the dependent variable in the year i, X i = Reflect time variable in the year i, i = 1, 2, 3, … 13; R 2 = Coefficient of determination; F = F-Test, a statistical test in which the test statistic is based on the F-distribution under the null hypothesis; T = T-Test, test on individual regression coefficients. Source: Calculated using the data taken from MALR, ARC, CLAC, Bossali unit, unpublished data.
(3) The Evolution of Total Costs/Greenhouse for Keitt Mango Table 12 showed that the total cost of keitt mango had increased at annual statistical significant rate that reached LE 120.08 during the study period, while the coefficient of determination reached 0.98; which means that 98% of the changes in the total cost attributed to the factors that reflect the impact of variable time.
(4) The Evolution of Net Return/Greenhouse for Keitt Mango Table 11 Table 12 showed that the net return of keitt mango had increased at annual statistical significant rate reached LE 871.08 and the coefficient of determination reached 0.89; which means that 89% of the changes in the net return attributed to the factors that reflect the impact of variable. Note. Ŷ i = the estimated value for the dependent variable in the year i, X i = Reflect time variable in the year i, i = 1, 2, 3, … 13; R 2 = Coefficient of determination; F = F-Test, a statistical test in which the test statistic is based on the F-distribution under the null hypothesis; T = T-Test, test on individual regression coefficients.
Source: Calculated using the data taken from Table 11 .
Conclusions
The greenhouse vegetable growing systems must be redesigned to increase efficiency, yields and reduce costs. The study concluded that each situation must be evaluated separately; if profits from vegetables greenhouse do not appear feasible, there are alternative crops which may be profitable. e.g., fruit crops (Orange, Mango). All farmers should adopt a technology; they must see an advantage or expect to obtain greater utility in adopting it. In the light of this study, it is argued that without a significant difference in outcomes between two options and in the returns from alternative and conventional practices, it is less likely that farmers, especially small-scale farmers, will adopt the new practice. Since adoption of a practice is guided by the utility expected jas.ccsenet.org Journal of Agricultural Science Vol. 10, No. 3; 2018 196 from it, the effort put into adopting it is reflective of this anticipated utility.
